e International Journal of Building Science 
d its Applications 


ditor: E. H. MATHEWS 
etoria University, R.S.A. 


olume Contents and Author Index 
Dlume 31, 1996 


PERGAMON 


Building and Environment 


The International Journal of Building Science and its Applications 


Editor—Edward H. Mathews, Professor, Centre for Experimental & Numerical Thermoflow, 
Department of Mechanical Engineering, Faculty of Engineering, Universiteit van Pretoria, 0001 


Pretoria, South Africa. 


REGIONAL EDITORS 


EUROPE 


Professor Kenneth M. Letherman 
Department of Building Engineering 
UMIST, P.O. Box 88 

Manchester M60 10D 

U.K. 


ASIA 


Professor Shuzo Murakami 
Institute of Industrial Science 
University of Tokyo 

7-22-1 Roppongi, Minato-ku 
Tokyo, 106 Japan 


AMERICAS 


Dr Ramesh Krishnamurti 
Department of Architecture 
Carnegie Mellon University 

201 College of Fine Arts 
Pittsburgh, PA 15213-3890, U.S.A. 


EDITORIAL ADVISORY BOARD 


Professor E. A. Arens 
University of California 
Berkeley, CA, U.S.A. 

Professor M. N. Bahadori 
Sharif University of Technology 
Tehran, Iran 

Dr A. Baskaran 

National Research Council Canada 
Ottawa, Canada 

Mr L. L. Beranek 

975 Memorial Drive 

Cambridge, MA, U.S.A. 

Dr R. K. Bhandara 

Central Building Research Institute 
Roorkee, India 

Professor J. A. Clark 

University of Strathclyde 
Glasgow, U.K. 

Professor H. J. Cowan 
University of Sydney 

NSW, Australia 

Dr M. Cunningham 

BRANZ 

Poriru, New Zealand 

Dr M. G. Davies 

University of Liverpool 
Liverpool, U.K. 

Dr A. Deb 

Central Building Research Institute 
Roorkee, India 

Professor A. G. H. Dietz 
Winchester 

MA, U.S.A. 

Dr R. W. Edwards 

UMIST 

Manchester, U.K. 

Dr D. Etheridge 

British Gas plc 

Loughborough, U.K. 


Dr Y. Etzion 

Ben-Gurion University of the Negev 
Sede-Boker Campus, Israel 
Professor M. Forde 
University of Edinburgh 
Edinburgh, U.K. 

Professor J. S. Gero 
University of Sydney 

NSW, Australia 

Professor K. Gertis 
Fraunhofer-Institut fir Bauphysik 
Stuttgart, Germany 
Professor M. Grosso 
Politecnico di Torino 

Torino, Italy 

Professor G. P. Hammond 
University of Bath 

Bath, U.K. 

Professor W. D. Hoff 

UMIST 

Manchester, U.K. 

Dr J. C. Lam 

City University of Hong Kong 
Kowloon, Hong Kong 
Professor P. Lansley 
University of Reading 
Reading, U.K. 

Dr E. W. Marchant 

University of Edinburgh 
Edinburgh, U.K. 

Professor J. W. Mitchell 
University of Wisconsin 
Madison, WI, U.S.A. 
Professor P. O’Sullivan 
University College 

London, U.K. 

Professor |. C. Pasini 

Real Property Services—Buildings HQ 
Ottawa, Canada 


Professor A. D. Radford 
University of Adelaide 
SA, Australia 


Dr M. S. Rea 
Rensselaer Polytechnic Institute 
Troy, NY, U.S.A. 


Dr S. Roaf 
Oxford Brookes University 
Oxford, U.K. 


Professor P. G. Rousseau 
Potchefstroom University 
Potchefstroom, South Africa 


Professor H. Ryd 
Royal Institute of Technology 
Stockholm, Sweden 


Professor D. L. Schodek 
Harvard University 
Cambridge, MA, U.S.A. 


Professor M. Skitmore 
Queensland University of Technology 
Brisbane, Australia 


Dr M. S. Sodha 
C.M.S. Society 
Lucknow, India 


Professor J. A. Swaffield 
Heriot-Watt University 
Edinburgh, U.K. 


Dr S. Winter <4 
50 Washington Street 
Cambridge, MA, U.S.A. 


Professor K. H. Yang 
National Sun Yat-Sen University 
Taiwan, R.O.C. 


Founder Editor 
Professor A. W. Hendry 
University of Edinburgh 
Edinburgh, U.K. 


Production Editor—Alison Lusty, Elsevier Science Ltd, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, U.K. 


Publishing and Advertising Offices: 
Elsevier Science Ltd, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, U.K. 
(Tel: (01865) 843000; Fax: (01865) 843010) 


PERIODICALS POSTAGE PAID AT NEWARK, NEW JERSEY. Building and Environment (ISSN 0360-1323) is published 6 issues per 
year in January, March, May, July, September and November, by Elsevier Science Ltd, The Boulevard, Langford Lane, Kidlington, 
Oxford OX5 1GB, U.K. The annual subscription in the U.S.A. is $703.00. Building and Environment is distributed by Mercury Airfreight 
International Ltd, 10 Camptown Road, Irvington, NJ 07111-1105. POSTMASTER: please send address corrections to Building and 
Environment, c/o Elsevier Science Regional Sales Office, Customer Support Department, 655 Avenue of the Americas, New York, 
NY 10010, U.S.A. [Tel: (+1) 212-633-3730/1 888 4ES-INFO. Fax: (+1) 212-633-3680. E-mail: usinfo-f@elsevier.com]. 


Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data, opinion or statement 
appear in this journal, they wish to make it clear that the data and opinions appearing in the articles and advertisements herein are 
the sole responsibility of the contributor or advertiser concerned. Accordingly, the publishers, the editorial board and editors and 


their respective employees, officers and agents accept no responsibility or liability whatsoever for the consequences of any such 
inaccurate or misleading data, opinion or statement. 


Copyright ©1996 Elsevier Science Ltd. All rights reserved 


4 
é 
| 
4 | 
3 
j 
| 


VOLUME 31 CONTENTS 


Vol. 31, No. 1 


Editorial 

E. H. Mathews 1 Building and Environment—the way forward 

C.-E. Hagentoft 3 Heat losses and temperature in the ground under a 
building with and without ground water flow—I. 
Infinite ground water flow rate 

C.-E. Hagentoft 13 Heat losses and temperature in the ground under a 
building with and without ground water flow—II. 
Finite ground water flow rate 

K. C. Chung and C. Y. Lee 21 Predicting air flow and thermal comfort in an indoor 
environment under different air diffusion models 

J. C. Lam and S. C. M. Hui 27 Sensitivity analysis of energy performance of office 
buildings 

Weizhen Lu and A. T. Howarth 41 Numerical analysis of indoor aerosol particle 
deposition and distribution in two-zone ventilation 
system 

M. Krarti 51 Effect of spatial variation of soil thermal properties 
on slab-on-ground heat transfer 

M. B. Ozdeniz 59 Hygrothermal performance ofa new briquette design 

B. K. Chakrabarty 67 Optimal design of multifamily dwelling development 
systems 

P. Tiwari, J. Parikh and V. Sharma 75 Performance evaluation of cost effective buildings—a 
cost, emissions and employment point of view 

Announcement 91 


D. A. Coley and J. M. Penman 


V. P. de Freitas, V. Abrantes 
and P. Crausse 


Vol. 31, No. 2 


93 


99 


Simplified thermal response modelling in building 
energy management. Paper III: demonstration of a 
working controller 


Moisture migration in building walls—analysis of 
the interface phenomena 


Zhaohui Huang, A. Platten and 109 Non-linear finite element model to predict 

J. Roberts temperature histories within reinforced concrete in 
fires 

S. C. Hu, Y. Y. Wu and C. J. Liu 119 Measurements of air flow characteristics in a 
full-scale clean room 

N. N. Dawood and M. Smith 129 Validation of an automated capacity planning in the 
concrete building materials industry using an 
industrial case study 

M. S. Imbabi and A. Musset 145 Performance evaluation of a new hybrid solar 
heating and ventilation system optimised for U.K. 
weather conditions 

P. Sobotka, H. Yoshino and 155 Thermal comfort in passive solar earth integrated 

S. Matsumoto rooms 

S. B. A. Asantey and K. A. Andam 167 Factory and warehouse live load survey 

M. A. Eben Saleh 179 Al-Alkhalaf: a traditional defensible settlement of 


southwestern Saudi Arabia 


ill 


iv 


Contents 


Vol. 31, No. 3 


K. J. Lomas 


H. Boyer, J. P. Chabriat, 
B. Grondin-Perez, C. Tourrand 
and J. Brau 


G. N. Tiwari and A. K. Singh 

J. Jorge and J. Puigdoménech 

Q. Chen 

Jian Kang 

K. N. Yu, E. C. M. Young, T. F. Chan, 
T. Lo and R. V. Balendran 

A. Mourtada 


M. M. Kumaraswamy 


M. A. Eben Saleh 


197 


207 


215 


225 


233 


245 


255 


259 


273 


283 


The U.K. applicability study: an evaluation of 
thermal simulation programs for passive solar house 
design 


Thermal building simulation and computer gener- 
ation of nodal models 
Comparative studies of different heating techniques 


of a non-air conditioned building 


A daylight criterion on solar controls for comparing 
sky radiance models 


Prediction of room air motion by Reynolds-stress 
models 


Sound attenuation in long enclosures 


The variation of radon exhalation rates from 
concrete surfaces of different ages 


Cost and energy effects of the Ivorian energy building 
code 


Contractor evaluation and selection: a Hong Kong 
perspective 


The symbolism of landmarks in traditional settle- 
ments and wilderness of the Arabian Peninsula 


Vol. 31, No. 4 


R. Wilson and A. Young 


R. J. Cole and P. C. Kernan 


W. K. Chow and W. Y. Fung 

A. Wiezel and R. Becker 

D. G. Proverbs, P. O. Olomolaiye and 
F. C. Harris 

F. Khosrowshahi and A. P. Kaka 


E. Friedler, D. Butler and D. M. Brown 


D. Z. Seker and A. U. Tavil 


299 


307 


319 


345 


363 


375 


385 


393 


The embodied energy payback period of photovoltaic 
installations applied to buildings in the U.K. 


Life-cycle energy use in office buildings 


Numerical studies on the indoor air flow in the occu- 
pied zone of ventilated and air-conditioned space 


CAD model for performance evaluation 


An evaluation of transportation systems for high rise 
concrete construction 


Estimation of project total cost and duration for 
housing projects in the U.K. 


Domestic WC usage patterns 
Technical Note 


Evaluation of exterior building surface roughness 
degrees by photogrammetric methods 


Vol. 31, No. 5 


S. E. G. Jayamaha, N. E. Wijeysundera 
and S. K. Chou 


A. Mahdavi, R. Brahme and 
P. Mathew 


Weizhen Lu, A. T. Howarth, 
N. Adam and S. B. Riffat 


W. K. Chow 


F. Cascetta 


399 


409 


417 


425 


437 


Measurement of the heat transfer coefficient for 
walls 


The “LEK”-concept and its applicability for the 
energy analysis of commercial buildings 


Modelling and measurement of airflow and aerosol 
particle distribution in a ventilated two-zone chamber 


Application of Computational Fluid Dynamics in 
building services engineering 


Experimental evaluation of the velocity fields for 
local exhaust hoods with circular and rectangular 
openings 


4 
| 
| 
| 
| 
| 


F. Cascetta and L. Bellia 


Yuguo Li and A. Delsante 


E. Gayo, J. de Frutos, A. Palomo and 


S. Massa 
S. K. Roy, Lee Beng Thye and 
D. O. Northwood 


J. L. Chevalier and J. F. Le Téno 


S. W. Massey 


Z. Giabaklou and J. A. Ballinger 


E. Erell and Y. Etzion 


B. J. Taylor, D. A. Cawthorne and 
M. S. Imbabi 


J.C. Lam and D. H. W. Li 


M. Teitel and J. Tanny 


W. K. Chow, L. T. Wong and 
W. Y. Fung 


W. J. McCarter 
G. D. Holt 
D. W. M. Chan and 


M. M. Kumaraswamy 


Announcements 


Contents 


451 


461 


469 


477 


487 


Velocity fields in proximity of local exhaust hood 
openings: an intercomparison between current rec- 
ommended formulas and experimental studies 


Derivation of capture efficiency of kitchen range 
hoods in a confined space 


A mathematical model simulating the evaporation 
processes in building materials: experimental checking 
through infrared thermography 


The evaluation of paint performance for exterior 
applications in Singapore’s tropical environment 


Requirements for an LCA-based model for the evalu- 
ation of the environmental quality of building 
products 


Vol. 31, No. 6 


493 


503 


509 


519 


527 


537 


541 


551 


557 


Application of fractal geometry and electrical 
impedance measurement for the assessment of strength 
of granular materials 


A passive evaporative cooling system by natural 
ventilation 


Heating experiments with a radiative cooling system 


Analytical investigation of the steady-state behaviour 
of dynamic and diffusive building envelopes 


Correlation between global solar radiation and its 
direct and diffuse components 


A note on energy saving in heated enclosures 


Field measurement of the air flow characteristics of 
big mechanically ventilated spaces 


Assessing the protective qualities of treated and 
untreated concrete surfaces under cyclic wetting and 


drying 


Applying cluster analysis to construction contractor 
classification 


An evaluation of construction time performance in 
the building industry 


Volume Contents and Author Index for Volume 31, 
1996 


Vv 
569 
579 


| 
| 
| 
| 


é 
q 
4 
4 
¥ 


BUILDING AND ENVIRONMENT—VOLUME 31 


Abrantes, V., 99 
Adam, N., 417 
Andam, K. A., 167 
Asantey, S. B. A., 167 


Balendran, R. V., 255 
Ballinger, J. A., 503 
Becker, R., 345 
Bellia, L., 451 
Boyer, H., 207 
Brahme, R., 409 
Brau, J., 207 

Brown, D. M., 385 
Butler, D., 385 


Cascetta, F., 437, 451 
Cawthorne, D. A., 519 
Chabriat, J. P., 207 
Chakrabarty, B. K., 67 
Chan, D. W. M., 569 
Chan, T. F., 255 
Chen, Q., 233 
Chevalier, J. L., 487 
Chou, S. K., 399 
Chow, W. K., 319, 425, 541 
Chung, K.C., 21 
Cole, R. J., 307 
Coley, D. A., 93 
Crausse, P., 99 


Dawood, N. N., 129 
Delsante, A., 461 


Eben Saleh, M. A., 179, 283 
Erell, E., 509 
Etzion, Y., 509 


de Freitas, V. P., 99 
Friedler, E., 385 

de Frutos, J., 469 
Fung, W. Y., 319, 541 


AUTHOR INDEX 


Gayo, E., 469 
Giabaklou, Z., 503 
Grondin-Perez, B., 207 


Hagentoft, C.-E., 3, 13 
Harris, F. C., 363 

Holt, G. D., 557 
Howarth, A. T., 41, 417 
Hu, S.C., 119 

Huang Zhaohui, 109 
Hui, S. C. M., 27 


Imbabi, M. S., 145, 519 


Jayamaha, S. E. G., 399 
Jorge, J., 225 


Kaka, A. P., 375 
Kang Jian, 245 
Kernan, P. C., 307 
Khosrowshahi, F., 375 
Krarti, M., 51 


Kumaraswamy, M. M., 273, 569 


Lam, J. C., 27,527 
Le Téno, J. F., 487 
Lee Beng Thye, 477 
Lee, C. Y., 21 

Li Yuguo, 461 

Li, D. H. W., 527 
Liu, C. J., 119 

Lo, T:, 235 

Lomas, K. J., 197 
Lu Weizhen, 41, 417 


Mahdavi, A., 409 
Massa, S., 469 
Massey, S. W., 493 
Mathew, P., 409 
Mathews, E. H., 1 
Matsumoto, S., 155 
McCarter, W. J., 551 


Vii 


Mourtada, A., 259 
Musset, A., 145 


Northwood, D. O., 477 


Olomolaiye, P.O., 363 
Ozdeniz, M. B., 59 


Palomo, A., 469 
Parikh, J., 75 
Penman, J. M., 93 
Platten, A., 109 
Proverbs, D. G., 363 
Puigdoménech, J., 225 


Riffat, S.B., 417 
Roberts, J., 109 
Roy, S. K., 477 


Seker, D. Z., 393 
Sharma, V., 75 
Singh, A. K., 215 
Smith, M., 129 
Sobotka, P., 155 


Tanny, J., 537 
Tavil, A. U., 393 
Taylor, B. J., 519 
Teitel, M., 537 
Tiwari, G. N., 215 
Tiwari, P., 75 
Tourrand, C., 207 


Wiezel, A., 345 
Wijeysundera, N. E., 399 
Wilson, R., 299 

Wong, L. T., 541 

Wu, Y. Y., 119 


Yoshino, H., 155 
Young, A., 299 
Young, E. C. M., 255 
Yu, K.N 


= | 


